Letters to the editor
Practice and attitudes regarding arterial cannulation W e undertook an electronic survey to gather information about attitudes and current clinical practice concerning arterial cannulation in UK intensive care units. An initial survey outline was submitted to the Linkman scheme of the Intensive Care Society (ICS). This was expanded to an electronic survey using SurveyMonkey™ (www.surveymonkey.com). A link was put on the ICS website and in the e-newsletter of the ICS. An option was provided to enter any free text in relation to a particular question.
One hundred responses were received, an estimated response from 44% of all intensive care units (ICUs). All respondents preferred the radial artery for cannulation. A significant majority (87%) did not believe that the modified Allen' s test predicted adequacy of collateral circulation and 96% did not routinely perform and document this test prior to arterial cannulation.
The majority of respondents (91%) did not use ultrasound routinely to assist with arterial cannulation. There was a split of 43% versus 53% respectively between the Seldinger technique catheter and the cannula over needle catheter as the preferred option for insertion.
About one third of respondents (29%) felt that infection of long-term arterial cannulae was a relevant or common problem. Fifty-nine per cent of respondents used sterile gloves and a fenestrated towel while performing cannula insertion, and there was an even split (19% and 20%) between clinicians who used full asepsis (gown, mask, sterile gloves and sterile field) and those who preferred skin preparation without sterile gloves.
A majority of respondents (60%) did not prescribe a specific time limit that they would leave a particular cannula in situ in the absence of clinically relevant signs of line-related infection.
A line care bundle was in use by 43% of units surveyed and 75% of units monitored perfusion in the limb cannulated by clinical means. None of the units used Doppler regularly and the remaining 24% did not monitor perfusion regularly.
Discussion
Arterial line cannulation is the second most common intervention performed in ICUs. 1 About 8 million arterial cannulations are performed annually in the United States alone. 2 Arterial cannulation has not received high profile attention, in contrast to other procedures such as central venous cannulation and NG tube insertion, both of which have been subject to published guidance. 3, 4 We believe that this is the first survey of its kind to be undertaken in the UK. Although it has a low response rate, it yields some valuable information.
The possible reasons for the preference for the radial artery among our survey respondents are its superficial anatomy, easy palpability against bone, easy visibility for nursing purposes and decreased chance of infection compared to the femoral artery. It is also not an end artery, hence the risk of distal vascular hypoperfusion is decreased. Due to these factors, cannulation should be easier to teach as well.
The Allen' s test, originally described by the American physician Edgar van Nuys Allen in 1929, was originally used to assess arterial blood flow to the hand in patients with thromboangitis obliterans. It is used by surgeons to assess the circulation prior to radial artery harvesting for coronary artery by-pass grafts. The response to the question about the modified Allen' s test was expected, with most clinicians not performing the test and not confident of its predictive value. The multiple variables associated with its use, 5 ie individual differences in vascular anatomy of the hand, variable interpretation which is clinician-dependent, and lack of consensus on the ideal compression time, renders it less useful in the ICU situation. Alternatives to assess the adequacy of the collateral circulation include use of a pulse oximeter or a Doppler probe.
Many randomised studies have demonstrated a decrease in procedure time and number of attempts using ultrasound to assist in cannulating arteries. [6] [7] [8] A recent meta-analysis of randomised controlled trials concluded that the use of ultrasound increased the likelihood of first-pass success rate by 71% compared with landmark technique. 9 Case reports have described successful first-pass cannulation in patients with multiple failed cannulations due to excessive interstitial fluid, oedema and vasospasm. 10, 11 Although most of our respondents did not use ultrasound routinely for arterial cannulation, several used it for difficult cases and one respondent used ultrasound in the event of two failed attempts without.
The potential benefits of using ultrasound for arterial cannulation include reduction in time and number of attempts to successful cannulation; which should translate into a reduction in complications such as infection and pseudoaneurysm, although this is unproven. All case series regarding ultrasound-guided arterial cannulation have small numbers; demonstrable reduction in complication rates would require much greater sample sizes. Use of ultrasound may result in a reduction of the number of catheter sets used. Ultrasound would be particularly useful in the patient with an anatomical variation, which in the case of arteries would be most commonly encountered with the femoral artery. One CT-based study showed an overlap of the common femoral artery with the common femoral vein in 65% of cases. 12 As with any new technique, there are cost and training issues. Subsequent to the NICE guidance regarding the use of ultrasound for central venous cannulation, an ultrasound device has become almost ubiquitous in most UK ICUs. Ultrasound requirements for arterial cannulation, 13 ie a 7.5 to 10 MHz linear array probe, sterile conducting gel and probe sheath, are similar to those for CVC placement, hence no additional cost is involved. Accordingly, a cost-benefit analysis is not necessary as the machines are already present in the units. As the technique involved in using ultrasound for this application is similar to that for CVC placement, little additional cost, time or manpower would be required to adequately train clinicians for this purpose. It almost seems intuitive that we consider the use of ultrasound, particularly in difficult cases; we are routinely using it for the much larger calibre central veins.
It is usually assumed that the infection risk from arterial cannulae is relatively minor; indeed, figures as low as 0.72% for localised catheter site infection and 0.13% for systemic sepsis have been quoted for radial artery cannulation. 14 A multi-centre randomised study published in 2010, 15 the largest of its kind, collating data from seven ICUs in France, concluded that the risk of colonisation and catheter-related infection did not differ between arterial and central venous catheters. They found that the daily risk increased significantly after the seventh day in the case of arterial catheters, and kept increasing in a linear fashion, but the risk plateaued after the fifth day for CVCs.
We were not able to find any UK-specific guidelines for prevention of arterial line-related bloodstream infections specifically, although many exist at a local level. The Center for Disease Control and Prevention (CDC) and the Healthcare Infection Control Practices Advisory Committee (HICPAC) in the USA have released updated guidelines 16 
Conclusion
This survey has revealed some facts concerning attitudes and current practice with regard to arterial cannulation in UK ICUs. It is not our intention to suggest guidelines; in the absence of any formal national guideline, following local protocols and principles should be sufficient. Prescriptive guidelines would not be useful in the case of arterial cannulation until there is evidence of benefit in an intervention with already low complication rates. Despite being readily available, ultrasound was not used by the majority of the respondents. We urge clinicians to consider the use of ultrasound in difficult cases, and to employ appropriate aseptic precautions while inserting arterial cannulae in intensive care patients. Ultimately, the arterial line is a diagnostic and monitoring modality, and it is important that it does not cause any additional morbidity.
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